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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a device and method which generates a 
light beam in a holographic storage system like, specially, a phase correlation 
multiplexing(PCM) holographic storage system. 

SOLUTION: The system consists of a generation source 264 which generates at 
least one HOE reference beam, a generation source which generates at least 
one HMC object beam, and at least one data storage device; and a holographic 
optical element(HOE) restructures an HMC reference beam and projects the 
HMC reference beam from there in response to the irradiation of the holographic 
optical element with the HOE reference beam and at least one hologram of the 
data-coded HMC object beam of the HMC reference beam is stored In the data 
storage device by phase correlation multiplexing technology in response to 
interference with the data-coded HMC object beam in a location in the data 
storage device. 
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(57) [Ml^] (»iE*) 

li^fift (PCM) 5^aif^:7>r ^ytJ^ffiH^^X-rA^DJ: 

^•rS^^iBZ 6 4 ^!^*<i:fel'r><^HMC:t:/>? 
x-^^ffitiSai:*^ HO ESS* If -AJC J; 5:3% 

H-J^it^mr (HOE) 5b^HMCSi?lf-A;&S«ll 
LTHMCSJplf-i^;&^r;b^SJfflKU ^LTt^'-^^ 

tr-ix*^'r-i$?3-K{|:^nfcHMC:t:/i^aL^ h • If 
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(2) 



^mW- 1 1 -2 4 2 4 2 4 



CII*S 1 3 ffifflfflli^fift (PCM) t^u^^y^ 

(HOE) 3b^p.%»), Sd-^aif^A^iffi^a^agi^a 



*SE6LT. m^^u^'^y^'yi/^m'f- (HOE) 

H M C SJP »f- A«:B«^bT^HM CSlpe— A«r^- 

SK-r— ^3-Kft:«tVfcHMC:*:rs^i^ h • If— A 

— Fft?nfcHMC:j-:7v'j:^ h • «f — A<0^!>^ < t fe 

[II*«2] g|*]SncfB«OS'X7^AlC:feV^Tx m 
^uir'7y^'y^ie^m=F (HOE) 3!)<7*h5K»J-^x 
7 * h l^S^X h . ffil^y^X^ ^an. )^Sf 14« 

Clil*S3] flrfflffiH^Mffc (PCM) :i^Oi^-7AE 

^-tOrt^tiJ^ft < tfe lOOHMCSifSlf— A<Di!>5a:< 
t fe 1 o<Dj^a A«r«#-r5*n -^^-7 >y ^'J^ 
m=S- (HOE) ^*Di/'^Al±flit4affigi^S 

KH O E Stfetr- Afc J; S^J^n 7 -y i')^^^ 
©Saitt^SKlUT, K*ai^^7wyi'>t^^ (HO 

E) *^SHMC»Jplf-AJ&S^UTKHMC»t^»lf 

fcHMC*:/i^xi^ h • t— Ai:®=FgtJcjSi6UT, ^ 

H M c aip If- A*^^7^- 5» 3— F{fc5 nrc H M c :i- :r 

S^ii'h • If— AiDi!^ia:< l-OfiD*ai/'^A*fl[ffi 



[000 1] 



40 



hase Correlation Multiplexing: PCM) 

•y^e^i'>x■rA<^>J;•?*d-^ai^^7-^■ y i'SISS' 
X-rAi^lc)te-A^^-r«fci&<D«a43J;i;:^3£k: 

[000 21 

[«a!3l5S^BoSiW] *aif^:7^'-yi'ie«->XxAi±. 

—:t:/S£U^!>Ai^S (crystal of lithiun niobate)<D 

^ *E^t^«ft^c^JW (impr i nted) ^nfcJSSTJ^Sfctt 

iO ^f^^O^a^^^-f-® (^Di^'-^A) <DH55C7ce« 
JcBi^-rs. *ay^7-< ■yi'ffilti'X'rAti, ^-^DiS 
«Sffi1SttSlfe * l«1t « nfc 7*- ^» ^-7 Ak: 7 

•fe X L^-r 5 i: -r 

[0 0 0 3] — jSlc. *ai^^7-f -y i'ffiia^HoCti 

tf-Ai:ig^Ld-NDy^7-<' y (Holograph 
icMemory Cell : HMC) OJ: ■74:S(^<DSB1g^ 
UT=F8^/ ^ ^» - ly^fF »3 /S-r C i: ic J; o TSf^f 
S. Tgf^^^f— VtCtt, :J^oy-7A^afefig-rSHMC^' 

:t7i^x^ h • »f-Ai:aJpVf-Afc<Dffijht6^*tB 
niiSfc. A«lf-A<^)?Scft43<};t;:t:;^5^ii^ h • If- 

Afcaiss»f-A3!)^i2tij«<*#"NiaKsnsfta[ii:fe** 

[0 0 0 4] *Dir^7-f — 4RlJ:«?^«nfc-r— ^»»±x 

^fl5x-^r^HMc ^^"\«#■r s ffls nfc»iis i£ 

— AtcSftlbfcSJglf-A^:. :i^o^J/^^A*3fefiK-r5fc. 

[0 0 0 5] am. *ai?^7-f ^v^W^^f-oy^-i-f 
— tD*Dy^A*«#-rSOli:«e^S*^J;t»;*;^l,>o C 



CI X 



{b (P 



0. ^ilT'l±fB1fi«<*rtiOaifi-rS*n^^^A«EgiJlc 
4SBi^fi2:77<y^^?£(Bragg 8electivlty);()^fiJ 

fflstiSo «H3!S?a«. smvf-Afc:?trsie«««t 

[0 0 0 6] L*^U ffi*ifflBi^fi<t (Phase Correl 
atlon Muptlplexsine : PCM) <9<); ■7%^S{bX:^— 



-2- 



3 

m^m^Mit (PCM) ^^p^^>^>r'yi^Etiv'X7^i:. 
[0 0 0 7] iKDtcib. fitffifflli^Mfl: (PCM) :^-^a 

[0008] 

Ik (Holographic Memory System: HMS) . 43<fct/ 
ffifflfiii^fift: (PCM) 5huy-^:7-<»yiJ^IBtt->X-r 

i^tD7-AtDS^^tC:<fxD^^^'7^^y^>fe^^^ (Hoi 
ographic Optical Element: HOE) ^^J^^fiJ^L 

if^y^yi^mVi-^Jl^ (HMO . HMCa2plf-2x 

(HOE:t:ri^xi^ b -e-A) ^3^ffl>i-xu^^'^:7-< 

yi^^m^^ (HOE) . HMCgtplf-AO^fflH 
OESreaS^^ki-rSHOEaJpe-A, ^.fctf^ffittk: 50 
HMS ft'^^DS^^^S^nStt^^CyHM C 

y-ry^yf^mi" (HOE) :7^h;Kuv, :7;i-h 

^nSo :^-r2^^y^y^if^m'f' (HOE) ^i. HO 
E:iry-:^jLi7h • tr-i^tt. :^Ji:7^-^'fcF^fbHMC;a- 

yi^mm^Jl^ (HMO ii. HMCa2|Slf-A (HOE 

:t:r>?x^ h • tr-A) 43cJ;t>'HMC:t>^i^ac^ h • tf 

[0 0 0 9] ^t-^i^'^y^^yi/^mmiF (HOE) 

RlSik:*S<fc'5*:^j*T-HOE*:/>^xi7 h • If-A^ 
HOESJ?tr-ATTg^^5<itJi:J:oT. 4-Nai^^^7 50 



WMW- 1 1-2 4 2 4 2 4 

^OT^fRlfttis ^}->t='i^'^:7^^>i7^^^ (HOE) ;!)^e 
(HOE) <^>^ti:ffiffl^n:^c)te#^Srtt^Sl^b 

>X(DmM.mmttm\^rc:t^uir^y ^ y^yt^m^f 

(HOE) i:^'05^nif'^:7-<-yi73t^^^ (HOE) 

(D^^icmm^nrzyt^mmtcomm (d) u:fic#-r 

(HOE) ti4->n^-^7^*y^fBfii^X7"ArtC5S5t67' 

OE) *^?>S!^tti'rf§g(D:7^;i/^fy vij^^sf^tcgH-rs 

[0 0 10] 

So 

[0 0 1 1 ] WTTn±afl:»*#tt. :lo<ktfiSH 

^T^Scfc-Stc, 2(s:^<D»#feJ:t/SBH«r^Bi-r SC 
[0 0 12] m^fOt^^. «SS[<3D5|-xD<>^^A;&-:^57m 

^fifb (PCM) ff^$>^, &mmm^mitic^\^^xi±. 

IBlSiKf*F*30S* t) -^-^ A«rEgrj-r S ?5:a6Jc*B 

flfi^D^j* t ioffl^'&tJ'^T- war** s c n 
[0 0 1 3] mi \a±^ se3fetoffi5fafflgi^Bfk (pc 

M) ^^u^^y^y-^mm^T.'rl. (HMS) t^)am<JO 
3iec0r3t-lxvh • e-A (1 0 5^LT^5^) i)\ m 

m-^xi/ 1 1 o m^iri. iiLm^T^i^^tcitrnmrr:^^ 
[0 0 14] u^{t^nrc\^-i<it. mjmmt)'^f i co 
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5 

^\z^f 1 ^^ftS^ToatWftffl-^x^ 1 1 o<oy-v 
[0 0 1 5] MiSiit7)S[[v>:7>f 1 2 o^SiSLfc 

e-At±2SBcDU>'Xl 2 5 Oralis ^'<^)^»¥ffi 
(1 SOtmm) k:]S-rs*7?«e»JcEBIf 2«5i€yo 

>f •y^lBtt^>X'rA (HMS) (Orcib(Om^\^-L.'V& 

So 

[0 0 1 6] ^¥®¥ffil 3 0«. mtf. PCM 

i^^A^O£tt<Ofci6k:^xai^^:7-<»yi^i51i-fe;l/ (HM 

^y^Eti't:;!/ (HMC) ^fctt^-iOfifiiDjaSftiT'— 
[00 1 71 mzit. :^mi(DmMmu:^^:^aif'^y 

^yi^^mm^ (HOE) 2 0 0 (D^^tcitm^^^ 

^ (HOE) (D^^^^To vx^^2 1 0;^l:W:x 
X2 1 5. :7^;l/^f 2 2 0. ;fe«fct;^2 IXVX2 2-5T 

jg^^nsjteSKKH (2 3 5 ii^^n^T^^n 
u JMi^rc^(otmmx*$>^o mz \^-^xz 2 s^&ii 

iSbTlr^SOli^l ^Dlf— ix (2 4 Ot*^$nA<^>^ 

^^v^w^nfctio) TSSo If— i:.2 4ot±. 3^ai^ 

^'7^'yi'IB««S2 5 O^xiRj^^J^-^TEttD^itO^V 
2 4 0J±HOE:i->^S^x^^ h • fcT— (e— AA) . f 

*t>^^^^ay^:7>r (hoe) <D^*rc 

[0 0 18] HOE:t:/>^x^' h • If— ix2 4 Oli4->a 

i^'^7w'*y^iHii«3R2 sojfcaiau ^-cr^noEio 

SJfilf-AT*^S^2(De-A (2 6 0i:^^nBC0 

^^;l/;bH\fSn;fe*>^0) i:35£a*rSo HOES^Pif-ix 

2 4 0r«:pI=F^(Dtr— ix2 6 Oti. 5SafeiS2 6 4T^ 

^^tU 5^ni^^:7-<*y^fBlg«3K2 5 O^MStU 
J:t;5^ndf^:7^'y^l21i«3|^2 5 0 rti3!>l&a<5C>tftST* 
HOE:i-:/v^j:i7 h - tf— 2^2 4 O ^^STS^OlC®^ 

*7?lRj^%lt^nSo ^iOjSS^CSe-A2 6 OtH 
OY.:^-/-J^^\ • tr-i:K2 4 0 irOP^tOT^/^^r-V 
ti. fig&4-Nai^^37-<*yi^lBtt*J^^2 5 0rtiC4>Di^' 



(4) 1tgB¥ 1 1 -2 4 2 4 2 4 

6 

3rxuy-^7w^*yt>i51S«S2 5 o«:5^aif^:7w^*yi^)t 
(HOE) -^^-rso 

[0 0 19] SfoT. ^(O^o^-msTQ^ A2 6 0 

ttHOEaspvf-A. •r*t>*eHOE:t:rs^ii^h • If 

—2x2 4 0<?D2^DyvAJ&5^a^/^7-< i7fB1t*j3^2 
SOftikl^-rSfcfeO rftJfij lf-ixU:S:So HOE 
W^\L—LsZ 6 OliS^TSntf ^/u*lf-ATt> 

•5^C. HOE:t:ri:^a:i7 h . Vf-ix2 4 043<):t5HOE 

[00 2 0] '^^n^'yy^^^f^W^^Z 5 0t±x Sffi 

•y^7f21tt*3|^2 5 Oti. :7:th2pUv. yicYXy^yy. 
iB^y-^:^^*y^^«3R. )t®SftS««. S relicts 
20 g1±«^^T*$>So 9=7y^v ^I211«^ 2 5 0 
SIlS (2 6 5i:a^) ^3J;t/E3:*MoS2ffi (2 7 0 
2:^) i^«:4:LT+^i^U:¥&*^*fclil-bV 
^>«-h;l/ (cm) *fct)*?J2ffl<0)t<0i£g*SST*^ 

[00 2 1] 03 02Jc^bfc±^<75^<lt-K 
<D3^n^*^7>f *y^)t^^^ (HOE) tt±S:5:S^M 
^*W-rs^xni^'^'7-<'y^)t^^^ (HOE) -CS 

i'Jfc^^?(HDE) 3 0 0;&5^*ro -^Xi^S 1 O. S 
50 1 U>X3 1 5. :7-y;1^:^3 2 O. tS^XS'^Z Ul/XS 

2 5> *e»tfu:^n^n^offlsP4(^ffi«t±. miRum 

OE:t:/i/x!J^ h • If— ix3 4 0tJ:^2U>X3 2 5* 

fflisu ^-vi^'^y^yi/mmtmso^t^fi^'oxm 

[0 0 2 2] LTb^U ClCDfe^— Q^DHfig^JklcfcS^x 
HOEOa^Plf— A3 6 0 (If— ixB) %^aS3 6 

4-e^^n. 5^aiJ?''^:7^*vi^iB«*fil^3 5 ort<Di& 

||cOffiHTHOE:t:/S?aci^ h • If— 2x3 4 O tS^MT 
40 ^Xv\C:t-X3^^y^ yi^mWMnS 5 0^DS2B3 7 

LTjSffiStU C-5bT^-nt5^^:7-<*y^Jt^^^ (H 
OE) ^J^mt^o ES*^-KC>3^ai/^:7-<-yi^)t^ 

tr— 2x;grO*>oT^^nStOtc?4LT5M^i^— F^^:?^ 

|p| e, tlfc If - 2x«0*^ o T n S 

50 Sie^- K^O^-xay"^:?^ *y ^)t^^^i:l±SJS:So 
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[0 0 2 3] 0 4"c— (aw^c^snsct-jtc. 

MS) rtJC^*fctiJg^f§75ra4 0 0k:«. 02 

^^'ilc^^nif'^y ^ y ^mm^n(oy3--^\^ifxmi-T 

SXx*yy4 3 o*-&tyc 0243J:tf03li:^$ns<fc 

Jiffi^n. coi^xt^x^^'^y^yi^yt^m' (ho 
E) *jg^-rSo 

Co 0 2 4 ] aiM^— F:feckt;K«^- KCiSST^^OsI^n 
^'yy^y'^^mFf^ (HOE) tfe. ^MfbJcJi-pT 
^<^>rtgPtctta<^)HOE*:>^i^j:i?^ h . e-A^IBttf 

(HOE) iS^)icmm<. mtf. l ay;?<-h;l/ (m 
m) (O^^ 1taa5HOE:t:r>^x^b • If-Ati, 0ij 
HOE:tr-:^x^h • fcr-A(3Dtt*S;fe^{t$-^S 

-:??HOEatpe-Ao^is. ffis. sfcttffie^&gft 

^•^i-Scl^tCct-^T. J^a^^7^*y^7fe^^^ (HO 
E) Jc^fift^nSo HOE:t:/i^xi^ h • If-i^iO^ 

[0 0 2 5] HSARtfBti. 21(1*- Ki04^ni^^:7 

(HOE) 5 50 ^^)<^fflfl?!l?:^*ro ^J^n 

^"^y^y^^m^^ (HOE) ssokisit^n/cH 
oE^^^i^x^h • tr-A (if-AA) ^g^^-rstc 

tt> HOESiplf— A (tr-AB) ^[^-*fcl±SffitO 
lf-A5 6 0«r%^ag5 6 4T*^^U 5^D^^*^:7Y»y 
^7t^^^ (HOE) 5 5 OCD7^^RI'\|^]»T5J^a^^:7 
^^yi^Jt^^ (HOE) 5 5 0 ICSait-r Sp figSf^n 
fchn\C^>^X3^^^y^y^^m=^ (HOE) 5 5 07b^ 

^ftW^nsif— Ati. HOE5i':/s;?x^ h • if-ix5 

4 0 (tf-AA) ^f|^^Lfct>tDT. ^>^^>i:li±3^ 
^D5^D^^:7^«yi^)fc#^^ (HOE) 5 50TJtffi^ 
tlfctr— AA/£o:fet><OT^Sp ^Pi^^:7>f -yirjt^ 

(HOE) 5 5 0tcM'rSHOES!pe-2^5 6 0 
mz UVX ()tSKSB5 3 Srt^CS 2 5 i:bTa^. 

02t>#.^) }i:^-u^'yy^yi7^^i^^t<Dmo:>mm. 

Dtc«c^TS (^a^tfs 02icS5^L/cBt5B^OgiJ) o 
[0 0 2 6] mSk\C^^t^K^. ffiSD;b^^2UVX 



(5) If BfW 1 1 -2 4 2 4 2 4 

(HOE) 5 5 0JC«?§F^nfc5^n^'^^:7><'-ft^ 

^^ol^T^i (0 2Tti}3^) . wo^nc^ViL^ V • 

A5 4 0<^)i?«TM (5 7 5fcS^^nP^O'^^;l/7b^f>f 

^n/cfetO) ti4->Dy^:7>r *y^?te^^^ (HOE) 5 
5 0«:®iL;rci:ci5*c:?gfilc«nSp C<0ct-5*^U: 

:txn>7^^:7^»y>7)fe^^^ (HOE) 5 5 0?bV ^J-x 

n^'^y^r *yi^>t^^? (HOE) 5 5 o ^o^jsKtci^ 

^tlfcl^Cffll^oa (B5 6 5) *^e»^DHOES*lf— A 
5 6 0T*SgW^nSo :^ti:HOE;i-:/i/x^ h • tr— A 
10 5 4 0friHOEaJplf— A5 6 0fc4-xDif-^:7w'»yi')t 
(HOE) 5 5QcOfflSf^«JCcfcoTS^^ 
n. 4->a>^^:7^*yi^)t#^^ (HOE) SSO^iSiL 

fc!:.c 5 JcHOE^:/>^x^ h • if-A5 4 o<r>n^^ 

B5 7 5 (Sircii^-^ofifi^osa-rs^ffi) ifejBja^'rSo 

[0 0 2 7] SmiEiiSM. mtf. 5^a^^:7^ y 
i^fBti*fe;l/ 5 8 O (HMO jS^Jft-r^-^f^l^^orc 

«>lc3K¥ffi (5 7 5 i:^$tiP*0^^;l/7bW^tifc 

^^¥ffiti7fe^(0¥«¥ffi*rct±H0 Eaipe-A<3D^ 

¥®P«:^^o:7-Ua::£patc-rSc:i:A^T*€^p C 

■rA (HMS) t?5l>*rn^7)^K:£Fatc^>:6:!9 
[0 0 2 8] 0 5Bk:^Ti:fet>. K«D*^m2UvX 

<^>*R^ffilffif 2<kt>Sl^:d^D4^^:7-r »y^)fe^^ (H 
O E) 5^5 aJC^S#^ny2:4-x D^^:7-< -If ffitCiio 
Ts HbE;r:/S^xi^ h • tf-A5 4 Oco^»^ffi (5 
io 7 5i:«^;jnP^D'^^;WM;^n;^cfc(0) ti^M^i^^ 
y^-r^y^^Jt^^? (HOE) 5 5 0<7)#sa$fctiiu®Jc: 

jg^K^nSp c^Ocj:'^*^^. si^ais 6 3T*^^n 

fcHO E»2gfcr~A5 6 0<^)^^JtS (5 6 2 

nB'^D-^^^i/^M^^nfcfeo) :^2^®ffli5 7o 

*ri5:^"e^^n^^:7^^y^^^^ (HOE) 5 
5 O^O^Jc^^ffl^n/ciffittiKJtfiaiDM^^e^ahnif^ 
:7-r *yi^)fe^^^ (HOE) 5 5 0*.^|*'rS/c:a6tC<^ 
ffl^nSp HOE:t:ri^x^ h • lf-A5 4 0<K>mm^ 

!a: (5 4 2 ^^^nA*to^^;l/*H^^ti;rcfeflD) 

^0 ^ti:tf-A5 6 2 (B*) ^*in^^:7-< ^yi^Jfc# 
^^^(HOE) 5 50t©*iSftffit<:J:oTS«!^^ 
ti. If-AA^co^^:^® (5 7 5^S^) ;&>-^ay^ 
:7^'yi^^^? (HOE) 5 SOO^M^/fctilOffiJi: 

e^M^s^TStc^-rsp m^f. pcm^^hij^-'^ 

:7-<*yi7fBti->X7^At«:;fel^Tti. HMCJ&^KTSJc 
[002 9] WSk\C^ 0 6 A - B t±SI*^— KflD3^D 9 

yy^y'^^m?' (HOE) 6 5 0%^'ro h 

50 OE;t:^i/-x^h . tr-A (tr-AA) HOESiP 
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p 

6 6 4;!)^e»5^cii^v:7^*yi^)t¥^^ (HOE) 650 

mmzti^o 4-xD^'^:7>r ^y^Tfe^^? (HOE) 6 5 
OUm-rSHOESflilf— A6 6 0 (tr— AB) 
^TjfRjlis mifx 5^a^'^:7^*y^)t^^6 5 0(O 
^^Dffl<C)^2 l^vX<30M;i^St f 2 i:Jt®LfcS2 U 

GtlSK^EM 6 3 5 rtJC 6 2 5 ^ bT^> 0 3 

[0 0 3 0] ms A\z^tt^K^. ^^^mif'yy^yi^j^ 

(HOE) s 5 o(D^(om<ommD ti^m 2 
xcom^mmf 2XK>d^^\^^m^. HOE:^7^>^x^h 

• A6 4 0(D^»Tffi (6 7 5^S^^nP<0^^ 
)Vtl^Ht£t\rc^<o:> it^-aiir^y^y^i^m'J' (HO 

E) 6 5 0*S^fc^C5tCjg^:^tlSo clC0<fcd*» 
-^ICli. :d^ai^^:7-f (HOE) 650 

^2t^)affl[|6 7 0;?)^e>CDHOESJptr— 1x6 6 Ot? 

MS*snSo H83^tDlttMi:l^ei, HOE4->^>^i 

^ h • tr— A6 4 OltHOEm^y^—lKG so tt-t2^ 
^:7-<*y^)t¥^^ (HOE) 6 5 0<DffiSf^ffl^c:<fco 
T#^^tU *ai^^^:7-<*y^^Jt¥^^ (HOE) 6 
5 0^M;^fc^<15tCHOE:t7^>?a:^ h • lf-ix6 4 
0<Di¥»¥ffi6 7 5 (Sfctt^Ofi&O^KTffi) 

a^;i/6 8o (HMO (o^o^mmtnT^-ifimw^m 
s) ofc«>(ot^-rn<3os^^^^^pk:*s<i^t>Rr 

[003 1] meE\C^Tt:^K>. ^^Uif'^y^yi/^ 
(HOE) 6 5 0(3D^a)PaoEBtD*^^2UV 

(om^mf z^\)^\^^^-xn^^y^yi7yt^m^ (h 

OE) 6 50JCi:oT. HOE:t:/>^a:^ h • lf«-ix6 

4 2 tD«^«t8:^o^?«¥a 6 7 5 (PO^^;l/ibH^$n 

fcfe<0) t±33^ai^^-7-<*yi'^^ (HOE) 6 50 

^yy^yi^ye^m'F iHOE^ 6 5ot±. ^me6 

3T^^n7'cHOES?Plf-ixiO|SS«tg: (6 6 2 

nso e-ABni. 3^aiy^:7>r ^y^jt^^^ (ho 
E) 6 5omc7'--Si^mm'r^micmm^rircmti>± 

SM(om 1 ffi 6 6 5 t(^^(0^>U ^yy -f *v 
(HOE) 6 5 0^B9|^"rSo HOE:ty>^aLi7 h • Vf 

--ix^omSJt® (6 4 2 i:a*$nA*<^)^^;W{\f« 
nfcfet?)) t±> A6 6 2 (B*) ^.i^ay^^^^y 

^)t^^^ (HOE) 6 5 0<0«Sff«lC<J:-DTS«^ 
^xDi^^^:7>r -y^Jt^^^ (HOE) 6 5 0O# 
M*fclitOSi^:^^¥ffi6 7 5^fcti'¥'^?^ft&<Dl£— AA 
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j^n^^^y^-y^^ett-fe;!/ (HMO 

[0 0 3 2] tjfr^Tx a7jc— )a65^c^-r^4o??. 
15^1 0 oti. ^^{fc^^nfcx-^f • if-A (mtf> 

HOE;i-:/>^xi^ h • If— A) 03^ni^^:7>r— 

^m^mt^t^u^^y^yi^f(^mi'^^i^t^m\ 

cDX'r*yy7 1 Oi:. t:— A (mtf^ HOE:t:r>^Ji 
tt. 5^C3^^^:7^^y^)t^^^^&H8«L^co*ti:«#$ 

nfc^u ^^37 -its tffisf^s-r 2 tOX-r *y :/ 
7 20i:. SK^^nfcif~A (mtf. HOE:i-:/>? 

Jcffi^F'TS^ScOXT'^y 7^7 3 0^i&-&Cfo 05 A- B 
;fe<ta06 A-B^cH^b±^Lfct::|ot). HOES?? 

if-ix (mjf. jf-ixB) ^HOE»j|se-ixii)it^ 

20 [0 0 3 3] mtf. ±3^t7)gi0^*^e». *P^^^^'7-r *y 

(HOE) li:fcS^^<tT*&a^ST^S 

i^^mi" (HOE) *^«?aJciiHi^^nsi:. frm 

(HOE) ^0:^^S35)^pIgg3g:C^t>t5;5)^So -T* 
t>^. S«!JJc^Sn;rc3^ai^^7^-<;yi73t^^ (H 
OE) ti2#BtD|5|— f05^p^^:7^^y^)fe^^^ (H 

OE) <o^\c^m'^n^. ^K>m:Wm\c\t. mm\c^ 

so ^^n;rc5^n^^:7>r *y^7t#^^ (HOE) ^Ot^— * 

OE) o^kiffiM^nso ^(oijmr\ m—<omn^ 

^tst^u^^y^^iriftmm'?' (HOE) (DJl^MiSi:^^ 

[0 0 3 4] *^B^tOftgSWcJ;S^. tC3^Lfc:7^- 
K^'*Sfcti:7 U:^.;l/fi|i:S(Fresnel regiort^MDVf— 
A^DE«i:ttSJ*^c. :e-xu^^'^:7-<'yi^)te^«^t3:*^0 
3fi<0:7^-;l/KtcS§HOE;i-7>^x^h • \£—Lk^ 

40 HOE:t:/>?ai^ b • tT-A^O^^TB (mtf. ^« 

¥® ti5^nir*^:7>f ^yi^Jt^^^iOJgfiK^ttiHndf^ 
:7^^y^fEti«^tOfit9*fctiitmicfg^^nS («?rjx. 

tf. mn(o^-xj^^y^yi7mm.->7.y'i^vit^mcom 

nfcHOE:i':/:^x^ h • ix^^HMCcOcfc^^^lBti 

«s<3Dia<JcKa$ns^. s^^nrcHOE^:/-:^ 

[0035] H8A«aSi:> HOE*:re^a:i^h • e 
50 -ix8 4 0 (tf— AA) *^2^U^^^:7W' y^l2tt*JS8 
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^'7y>(y^9tmm=i' (HOE) ^mmr^o ^K>mw 

• e-A8 4 0i:HOEStptr-A8 6 0 (tT-i^B) 

^^mtn 8 5 0 o«>tsPij^k:«#* ± 3 fmsm^ 
^^^D^^:7^^y^fe^i^^3|^8 5 ojcroj;b^oTiic?o ho 

a: h • If— A 8 4 0 CDSiSVffi (8 7 5 

[0 0 3 6] C-pbTx mB^\C^^t^K>. 2}^Di/^ 
y^V^'ffMMF?' (HOE) 8 5 0:O^HMC8 8 0<Dia 

^U:. ^xu^^r^^^y^^^^^ (HOE) SSOT^j^a 
cOHOE:i':/>?i^ h • lf-A8 4 0 (If— AA) 
^^rSttT. ^^O^FffiS 7 5;b^HMC 8 8 O (^fc 
tifflt^)®a:&x-^'ieii^B) rt'xSi^^nSo 4-xai>^ 
'^:7-f (HOE) 8 50 ilHMC 8 80^: 

*ffle5T*S^il^tc:. 2^a^/^:7^»y^)t^^? (HO 
E) 8 5 0i:HMC8 8 0t(^)HRi3&^J±®fi5Kl^«-5;5)^ 

O TM^mb^^/Kj (HOE 8 50) ^ r|gltJg^|;j 

(HMC8 8 0) <rmnfi^—w^. ss^wtczPTifti'^c* 

So 

[003 7] Sfc. 0 8 A - B fc^^artlfcSISaMttx 
-n^^-^-7^*yi7)t^^ (HOE) 8 5 OTb^HOE:^:/ 
v^ii^h • If- A 8 4 0«)S^lC<^ffiSnS(OT*HM 
C::i":/S^xi7 h . If— A (8 8 5 iS^^StlC^O^^;!/ 

;?)M^^nfc'£>cD) *^>i^ni^^:7^ »y^^^^ (HO 
E) 8 5 0^&5:SS:a:<3ljaT#5:rci6. **JTSSo H 
MC*:rv^a:^ h • tr— AS 8 5i±. it^X^^'yy ^ ^ 

ii^m- (HOE) 8 5 0*^ (S«^$n;rcHOE:i-:/ 

h • If- A 8 4 0 O) »y tJ^-^mSf ^cfic#L 
XtsK>. HMC:t:r>^x^^ h • If— A8 8 Sti^ntcS 

'^LTi^^^i.^fc^. 5M3i^*^:7>r (HO 

E) 8 5 0^^Pt:&<il5M'rSo 
[0 0 3 8] HMC^T^i^x^ h • If— A 

88 5 (If-AC) tid-xPi^^^:7-<-1fS{:S:HMC8 8 

o^cffi#*rs^tcffi^$nrc;r:r>?xi7 h • tf-A^a 

■r<if:fceac^n:rcv>o *a<OHOE:t:ri^xi^ h • If 

-A8 4 0 (kT-AA) (^mmmz.w&\.fz,}i^K> . 

.ixay^:7-<*yi7)t#^^^ (HOE) 8 50<3!)^S/5: 
\mm>f^. HOE:t:/>^x^ h • If- A 8 AOXt^CO 
:t:/>^*x^h • tr-Ai:LTftffl-rSo b;6-U iiSX2^ 
^:7^— IfffiiDHMC 8 8 O-^^O^CDPa. HOE^f:/ 
$/x^ h • tr— A8 4 OtiHMC 8 8 0^cDa!^Vf— A 
i:bTf^fflU — ;?jHMC*:/>^x^ h • if— A8 8 5 
l±HMC 8 8 0-^cO:t:/>?xi^ h • If-Ai: LTit^-r 



(7) # Bfl^ 1 1 -2 4 2 4 2 4 
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So 

[0 0 3 9] tu3ScD^:fet?. 4-xD^^-^:7^^y^Jte^M^ 
(HOE) li. ^S{bfcJ:oT-?-^Drtffl5k:^a<3!):t:/e; 
xi^h • If-A (C^O^^jTHiHMCaJptr-A) ^15 

mif— AOffiH^^^^7b^?>H0 ES^^lf-At^D^a. 

SJplf-A*^*ni^^^:7-<*yi^Jt^^^ (HOE) 
Jc^Sft^nSo HMCSSplf-AO^fttcti, m 

[00 4 0] msA-EUilt. ^^^^"yy-f y^i^m 
^SnSff^iO— SPi: bT-g^tf. 2fc5MBCDt> -5—0(0 

Eii«3i^ 9 5 0 (Dmmy ^ —iv k ^cmi^u^-t^ ra 

(^Dy-^7^ y^>fc^^^e7)^(7)S) . HOE:t:r 
z/jL^ V • e-A9 4 Oti. fiRJjltf. ia3^bfc<fc-5*?? 

20 &"e«#?nSo -ratj^^ HOE:j-:/>?x^ h • tr- 

A9 4 043j:t5HOEaJptr— A9 6 O (^^ag9 6 4 

T5fejS;^n;fefc<o) c<0 2o<0fcr— Ao^g^/^^— 
$nsi:l>'573ffi"t:^Di^^:7^ yd^fa*i«S9 5 0^ 

eaSnSo HOE:t:/>^x^h-lf— A9 4 0cDaS 
¥M (9 7 5^^5nP(0^^/l/:&H\f$n/cfe<0) 

[00 4 1] l/:6>LCC0||gSfiFm±. rtaSfcpfflfS^;^ 
30 -g-CfiSailf— A (9 9 0 ^S^^nEtD^^;l/;!)H^^n * 

fc*>co) fe. ^-^^^"yy^^i^wmtn^so^^iifx 

eii^n. HOE:t:/i^xi}^h • tr— A9 4 Oi:i:fetC 
•?-^DrtgP^C«#^tlSo gJ^Sgj&Tt^-^X-rATti. P 
gi5lf-A9 9 Oti. HMC:t:/i^xi^ h • If— A9 8 5 

(»f— AC) i:«l5lfeMt-SJ;-5tc^^LT*>LJ^<T 
[00 4 2] 09 BJc^-r^^^fot). 5^ai^*^:7Y yi^3t 

(HOE) 9 50<D^m^. iBfi5lf-A9 9 0:fe 
J:tfHMCSiPlf— A9 4 Ol±. 09 a fl:>HO EftJplf 
40 — A^IS{«^/cti|WI— o— OtOHOEaJpe—A9 6 0 
ti:J;-pTlRl^ti:||«||$nSo HMCSiplf— A9 4 0 
^ffifliLT. HMC:^':r>?x^ h. lf-A9 8 5:feJ:tf 
S^^n;rcpgi5tf-A9 9 Oti. HMC9 8 0*fct± 

So H M C 9 8 O ^ai@ b:rc:^. iSfiSlf-A 9 9 0 

m^ii. jfe^as (0^-e:-r) (c^fcti. ^(omjsti^^^ 

x:^if^y^y^9(:^m=7^ (HOE) 9 5 O (OMW^W^K 

^^yi^yemm=p (hoe) b 5 0(D^^i'^yi7mw^ 

50 Rl^lC-rSo Sfcx ISasif- A9 9 0t±HMC;i-:/>^x 
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^ Y • ix9 8 5 ^i:feJcHMC 9 8 o^c«#^n^ 

[0 0 4 3] w^tit\.n,wmy^-h.\u hmc 9 8 0 

Oafil5Jc:'Qlr>T. :^Nai^^:7-<*yi^)t^^^ (HOE) 

COcfc-JJ&^m. 5^a^^:7>f -yd^Jt^S^ (HO 
E) 9 5 0;5>^e>ll«ilg^nfciagi5tr-ix9 9 0^HMC 

9 8 0*>&B«^^nfcilfii5e~ixt<OF5^ozit:-U^^ 

? (HOE) 9 5 0i:HMC9 8 0^ora^Otgi*fi9iSfii5 
[0 0 4 4] tOS^Lfc^^oD. ^^cr)HOE::i':/>^x^ 

^-j^^^m^ (HOE) rtJc«^^*rs;rc«)tosaiD^ 

ffl4giD^a{b. ^fct±3^ai^'^ix^HOEOS:^S (S 
[0 0 4 5] fi?!l^bT. HOE:t:/i/xi^ h • A<0 

W(im<o-fm^'^^ y ^^m{t(o 2 o<DM«:5^*r0 1 
^^^^ (HOE) 1 oso<om—(o^uts^^^2;^xsm— 

0%l*73l^'\^^>> 2 0cOHOE:t:/>^j:i^ h • 

(1 0 4 0 Ai ^3j;tf AzO-^^^l/^bW^nfcfe 

^) to^-n^noHOEStpii— A (1 oeota^b 

laWtC^^-To <107?i£"Ct4v HOE:t:/>?j:^? h • 

SgJc-rS;fe«>J<:. HOEa^:/i^ac^^ • i^Ai:fe<fc 

[0 0 4 6] HO^y^y^-Jx^i^ h • ixAi:j3«i:t;A2 
-^14 5) H O E 1 O 5 0 (fflS 

^•^0M:S'^i:MbTTn±*v^) lciPitJT7JfRi'::5tte>nrcH 

O E Sip B 1 :l3 .fc (tf B 2 JcPI-^O^SfS^DII 

Pb^^^'^HOE 1 o 5 oo:>n—<D^^^<^^m\^}p\\if 

T:?5-|Rl-::5tt&nSC^tcJ;-3T> to:i^#SiO{fiSJi: 
iS#^nfco Sipe— ABi:feJ:tfB2Ji. tBSlC^^LT 
*fct±S:Q:S^aTHOE 1 0 5 0(D^\Z^\ifX 

[0 0 4 7] 010 Bti. :^-X2^^y^>:;^>ft^m=F 
(HOE) 1 0 5001^— OfitH7b>e>iO. fc/cb^ft 
fiOS^S (-iSlcHMCcOgiJcDffiS'Nfplttfc) . ^-n 
^n^O H O E Sip If — A B 1 ^3 J: B 2 l/^fc H O E :t 
y^JsL^ V • lf-AAi:feJ:tf A2^?)l|«KSJ&"-iaWti:^ 
-To fifoT. HOE:t:/>^JLi^ h • ^-AAi 4o A2 
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it. HOE 1 0 5 Op^<Dn—<D^^^(OiSMti'^. t^fi- 
LS*5SIS#ftfi7?> HOE 1 0 5 0rtJC«#$n§ 
(i3.fctfcl^bTW«««nS) o *fc. lf-i^Ai43 

cfc tf A 2 ^ig^-r b fsi-coa^g* tiffiffl^iife ^ I 

[0 0 4 8] HOE3}-:rv^x^ h • ix(^||«^<D— 
leW^^SW^fift^D 2 t^cOtW^^^-rH 1 1 A - B ttx 

fe^-ocORisgli^^To 01 1 Ati. n—<omi:f5^ 

(D. b}!)^b5huy'^:7-<*yi73t^^^ (HOE) 1 1 5 
10 OOS&Sfllffl^^&^N 2OOH0E*::f5^xi^h • tr 

— ixAi43<i;tf A2^Dffltis*— lae^jc^-ro c(^etiT 

S«IS^tifce-AAife<t(tfA2ti— «:«tcHMC 

(0^^-r) ^Og'JC»fiLHtClpJttT§H^^tU l^-t^JSM 

T«>J:l\ HO EatptT— ABi43j;tf B2 

i^rz.\t\^mmr:.m^^nmrQ. ho 

E 1 1 SOCDS^SfflMlClRlttTSSWSnSo 
[00 4 9] 01 1 Bli. ^l^ftS^DS^^. fc:^b2!> 
o4?^'^.:7-<*yi^)t^^^ (HOE) 1 1 SO(Dm—(D^ 
20 mtf'^<D. 20^0HOE:i-:/>^x^h • If— (114 

— AAi4oJ:t5A2ti. — fiftWJCHMC (S^^-f) 

jKm*rct±ffiffl«iSfeSi/Hi^^DM;?^&«bTfe. 
«:<TfeJ;V>o 0<Oil43t>. HOES*Vf-A (1 1 6 

m-(onmv. is^tcitnmmicm^^nmx. ho 

30 Ell 5 OOg^&SttSJCfRlltT^^nSo 

[0 0 5 0] 5i>n^*^:7-f -y^^^t^^^ (HOE) 
%«;?nSHOE:t:/i^xi^h • e-A (HMCS2plf 

-A) toffi^icov^Ttd— o#«*r^€^ii. e-A 

So — :PCOHOE;&^e»S«^^nfcAi43<ttf A2*20 
HMCSiplf-A<^JlHi?:«-5rcffiStt. ^tl'etKDHU 
C ytD^t^-eOH M C Piftg 

mtf. HMC*:/i;^xi>h • e-A (tf-AC) *s 

^^s;rci6fcHMc*8gs*-rSo m^(OHucmm\£ 

^*<1^3b^pII6T*S (01 OA-B:fe<fct;01 1 A- 

B) o 

[00 5 1] —-ZXDHOEti^^mm&ZtircAi^^Zf 

A2^E(DHucm^y^—iK(oitnmst^t. ^n^n^o 

HMC ^SibXx *y yc04»T*^0 HMC tO^SM^ai** 
pTtiJc-rSo C<^):?5'^T-Ji. laSiOHMCSJPe-ix*^ 
50 i*i6e>nfc^F^tcHMCSfc«HMCCD— Q^O-r-^J • 
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(0^^^ctff^ojmv&^ mi 0 A-B43<J;tf0l 1 
A-B) o 

Co 0 5 2] m^(OmS\^lC^SL(Dr'- ^ • -^->^ (H 
nfcHMC:i-7>?x^^h • e-i^, (e— AC) 

^tifji^ r:tvj Sfc^i r:j-:7j (ov^-rn^^eomi) 

e— Ab:«>^B^^$tl*:l^i:<15. <io:S'ffiTti. sm 

(23) ^Og:i;5HMC:t>^i^Jc^ h • }£—L.ff^E^ 

mo^-^^-^^^mmm^m^T^. mi zMt. hoe. 

Slplf— A1 260 (Bi^cttfBs) IC^^^xnif^y so 
^^yi7^mm^ (HOE) 1 zsQommt^ ttllcX 

As) ^O^JSK, -^-^OrtSP^D— -D<7:)^p^6gffiB-e(7)HMC 

1 2 8 o^/ci±^(^faoia^&'7^-i?iBii^M'\cD^n 

^c<^:SBg^,^^t>•ii•. -e<^)Bai^-&*p*tc«ts^!^3S:< ^^>— 
o^^>HMC:t:/s^JL^^ h • a 1 2 8 5 (lf~ACj 

BJc^^bfc. HOESJpe— A (B2;loJ;tJB3) ti^^^u 
y^y^yi^^m^P (HOE) 1 2 50«:ffg|^U 
nJCJ:SHOE:*-:r$^xiJ^ h/HMCSiplf-A (Az ^0 

Ai 28 5 (t:-ACk^a^) ^o^^oMfcitK^n 

[0 0 5 4] 01 2C<OS(ItO0!I-e«x HOESJPtf-A 
1 2 60 (B2:fectt;B3) *^:dNn ^^-^r^ ^ *y 

(HOE) 1 2 50^BgS*U ^•tlJcJ;t?HOE:i-:r>^ 
xi^h/HMCSJplf-A (Az^ocfcD'Aa) *^^U JO 



^mW- 1 1 -2 4 2 4 2 4 

75 

-^nk:J;t>HMC 1 2 8 ortffltoSU^offifflWffiH-ecDH 

MC 1 2 8 0^m\^^^t>^mJt>tU 'irtl^tj'^m^LX 

HMC:i-:re;x^ h • tf-Al 2 8 5 (kr-ACt^ 

^) ffi^mzn^o 

[0 0 5 5] mi SA-Bli. fie*05j^ni^'^:7-f 
e«->X-rAt2f5:^CD^MtcJ:S5^aif^77^ >y 

Tfe^^? (HOE) ^mmi.rc^-u^^y^yi7mm-> 

:7^-lc ^ •:pTti^*t*S2PT-A^OfeS5^a ^-^AtSQ 

ES*^fiST*»). mmmibxm^mmssLif^^i:^ 

So c(orctb. ffifflfflSi^Sft (PCM) .i>D^*^:7-r 

m tr- A ^ 5f>a A<DK^offiBi*^a:*:fiS^D¥^3'<3D t 

MC(o&m<DmWiti^x(DU^ztirc^-x3if^L.(Dmsr 
[0056] 01 3A(i. mt^^y6m^m\^^x:^suif^ 

y^yi^mw^tuv (HMO S;rct±HMCSmtr— Ac3!) 

•^A^D^'g'lH]Sf^^<0:/a»y h-CfeSo COSS^eti. 
{^^^nfeSJPT-AtiffiffiO *:rctJ: ;i V^^AJcS 
A./c^-v-y{ji*Bvx^T\ X :^^7£^^— 75-^oM«*9 1 5 

/iinT*^&W4^0:feJ;-?-5|imSt?. Z&lC^(OmM(0 
5—1 5 /Am) g;S^JgcOiS^i?)5IJ;&^tj'o CiOVX^JC 

Ota 4 f 7t#->XT-A*ffll^T5^aif^:7-r -y^lBlt-b 

(HMO ±^ia^^nfco itS*55^Up<-h;l/ 
(mm) C0:^>xn^^l^ffi^i7uy^m&X&m^ru -^It 

[0 0 5 7] 01 3Bt±. ^^m(Dmmm\c^:s>t.uif 

"yy -j^^m=F (HOE) ^ffll^T5^n^^:7Y^y 
i'iBtS-fe;^ (HMO *rc«HMCS2pe— A<3:>*BSC> 

^^(HlSr^a^^oyn^y hT*feSo 0^^e»^;&>S^^t?x 
*^<0^»SMlt: ct 0 0 1 3 B h $nfc«:^M 

<0^'ii\rL^\y^^^\t^ (4 f)fe^S/X-r 

A) TESStliTcfe^O. ^**3'60i 3AT:/a-yh$ 

^^D^7''^A^0^K!la'y--rX^iI^ICT•feS (5 mm) o 
C<^>»Mti:;fe^JSHOE:t:^-:;xi5^h • e-A«. 01 

[00 5 8] <l^D^^^Jc5ffab/cA^^^^>S^:fet). 
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[an wmm^mt (pcm) 

[H4] :^^<ommmiii^it^x2^^y^y^^m 

[H5A] *SIMt^)SlfiS09tc<fcS02O5hai^^:7^*y 
[0 5 B] *^^O^WCcJ:Sa2<05^ai^'^:7^ *y 

[06 A] :^^(DmMm\C^^m3(Ot^U^^y^y 
[06 B] ^^M0:>^mmiC^^m3(O:^-xn^^y^^y 20 
[07] *5fflSO»»WJC<tS^.n^^^7-<*yi^3t^m 

[08A] *SIW<DSiJtOllfiSfi?8fc«fcS5Kni^'^7-<*yi^ 
[08 B] 08 a£05^ai^^7w^'y;^)16^^-?t0?ijffli& 

^'r0"e*So 

[09 A] ^mn<D^'o—'z>(r)m<o^mu\c^^t^r2^ 

[0 9 B] 09 a<5D*ia^^:7-< *yi7 5t#^^OflJfli^ 30 

5^'r0'c*So 

[01 OA] ^SS'S*:r^-y^^^«ft:effi*m^fc5^ 

[01 OB] t^t^-^^^^^r^y^^mtmrn^my^^tcit^ 

[01 1 A] ^^^^S«:^PaW^afl:a$&^ffl0^fc5j>ci 

^^:7-f *y ^)t^^?(O¥ijffl*^-r0T?feSo 
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* NOTICES * 

JPO and NCZPZ are not responsible for any 
damages caused by the use o£ this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is a phase correlation multiplexing (PCM) holographic storage system. This system It 
consists of a holographic optical element (HOE) which saves at least one hologram of at least one 
HMC criteria beam in the interior. The source of release to which, as for this hologram, this system 
generates at least one HOE criteria beam further including the optical information corresponding to 
phase correlation multiplexing criteria arm lens equipment, The source of release which generates at 
least one HMC object beam, Consist of at least one data storage, and the exposure of this 
holographic optical element by this HOE criteria beam is followed. This holographic optical element 
(HOE) reconstructs this HMC criteria beam, and projects this HMC criteria beam from there. And 
interference with this data-code-ized HMC object beam in the location in this data storage is 
followed. The system by which this HMC criteria beam is characterized by saving at least one 
hologram of this data-code-ized HMC object beam in this data storage according to phase correlation 
redundancy technics. 

[Claim 2] The system characterized by being made from at least one ingredient chosen from the 
group in whom this holographic optical element (HOE) contains a photopolymer, a photoresist, heat- 
resistant plastic material, a refractility ingredient, or a photochromic ingredient in the system 
according to claim 1 . 

[Claim 3] It is equipment used by the phase correlation multiplexing (PCM) hologram storage 
system. This equipment It consists.of a holographic optical element (HOE) which saves at least one 
hologram of at least one HMC criteria beam in the interior. This hologram follows the exposure of 
this holographic optical element by this HOE criteria beam including the optical information 
corresponding to phase correlation multiplexing criteria arm lens equipment. Reconstruct this HMC 
criteria beam, and from there, this holographic optical element (HOE) tums this HMC criteria beam 
to at least one holographic data storage, and projects it. And interference with at least one data-code- 
ized HMC object beam in the location in this data storage is followed. Equipment characterized by 
this HMC criteria beam consisting of a holographic optical element which saves at least one 
hologram of this data-code-ized HMC object beam in this data storage according to phase correlation 
redimdancy technics. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a holographic memory. This invention relates to the 
equipment and the approach for generating a light beam in a holographic storage system like a phase 
correlation multiplexing (Phase Correlation Multiplexing:PCM) holographic storage system more at 
a detail. 
[0002] 

[Description of the Prior Art] A holographic storage system is related to three-dimensions storage of 
the holography image (hologram) of the refractive index stamped on a storage like a lithium-niobate 
crystal (crystal of lithium niobate) (imprinted), an absorption coefficient, or the data component as a 
pattem of the both change. A holographic storage system is characterized by the high-speed engine 
performance at the time of accessing at random the high density storage engine performance and 
memorized data, and transmitting them. 

[0003] Generally, the storage system of a holographic memory is operated by combining a data 
coding object beam with a criteria beam, and making an interference pattem through a 
photosensitive storage like a holographic storage cell (HolographicMemory Cell:HMC). 
Deterioration of the ingredient in HMC which generates a hologram is included in an interference 
pattem. Formation of the hologram in the inside of a storage is the function of the relative amplitude 
and relative polarization condition of an object beam and a criteria beam, and the phase contrast - 
between both. The wavelength and object beam, and criteria beam of an incident beam depend for 
this also on the include angle projected into a storage greatly again. 

[0004] The data saved in the shape of holography are reconstructed by projecting a criteria beam 
similar to the criteria beam used when saving the data into HMC in the same include angle as having 
been used in order to generate a hologram, wavelength, a phase, and a location. The hologram and 
criteria beam interact for reconstruction of the saved object beam. For example, an optical detector 
array is used for the reconstructed object beam next, and it is detected. Next, corrective action of the 
restored data is carried out to carrier delivery to an output unit. 

[0005] Usually, the dynamic range of a holographic storage is larger than a part required to save the 
single hologram equipped with the signal-to-noise ratio which can be received. For this reason, in 
order to attain larger recording density, in many cases, it is desirable to multiplex two or more 
holograms in one location. One of the technique of multiplexing has phase correlation multiplexing, 
and correlation selectivity and the Bragg selectivity (Bragg selectivity) are used for distinction of the 
hologram overlapped in a storage there. It depends for correlation selectivity on the amplitude with 
which it is made by the relative displacement of the storage to a criteria beam (either of the 
directions), a phsise, and the include angle of a criteria beam. 

[0006] However, a multiplexing scheme like phase correlation multiplexing (Phase Correlation 
Muptiplexsing:PCM) needs the comparatively complicated criteria beam with which a complicated 
phase mask, a high quality lens, and the fovirier flat-surface spatial filtering are concerned in order to 
make it. though regrettable, a phase mask has elaborate stmcture, and a lens is expensive and ** — 
since the required fourier flat-surface spatial filtering to write blocks many of flowing light energies, 
it increases the energy requirement of a system greatly. And for a system like a phase correlation 
multiplexing (PCM) holographic storage system, adjustment to the level of the micron (micrometer) 
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of these elements is important, and the system iisually needs to be mutually consistent. Although not 
impossible, it is difficult to attain the level of such coordination using a conventional component part 
and a conventioneil technique in many cases. 

[0007] For this reason, supply of a substitute with the coordination in which simplicity and a 
rendering are comparatively cheap and possible is called for about one or more elements among the 
criteria arms of a holographic system like a phase correlation multiplexing (PCM) holographic 
storage system. 
[0008] 

[Sununary of the Invention] This invention is as being prescribed by the claim. The example of this 
invention contains the equipment which used the advantage of a holographic optical element 
(Holographic Optical Element:HOE) for reconstruction of the arm of the criteria beam in a 
holographic storage system (Holographic Memory System:HMS) and a holographic storage system 
like a phase correlation multiplexing (PCM) holographic storage system. A holographic storage 
system contains data storage like a holographic storage cell (HMC), the holographic optical element 
(HOE) for generation of a HMC criteria beam (HOE object beam), the HOE criteria beam that 
clarifies HOE for generation of a HMC criteria beam, and a HMC object beam including the 
information expected preservation into HMS ultimately. A holographic optical element (HOE) is 
formed into a holographic storage ingredient like a photopolymer, a photoresist, heat-resistant plastic 
material, a refractility ingredient, and a photochromic ingredient. A holographic optical element 
(HOE) reconstructs the saved HOE object beam which is clarified by the HOE criteria beam. The 
reconstructed HOE object beam is used next as a criteria beam for the holographic memory of the 
information in a data coding HMC object beam. A holographic storage cell (HMC) is installed so 
that the path of a HMC criteria beam (HOE object beam) and a HMC object beam may be 
intersected with them in the common volume for the holographic memories of the interference 
pattem formed of it. 

[0009] A holographic optical element (HOE) is generated or formed into a holographic storage 
ingredient by interfering in a HOE object beam with a HOE criteria beam by the approach that the 
preservation of an interference pattem in the holographic storage ingredient is attained. It depends 
for the vectorial angle of an interference beam on distance (D) with the optical equipment used for 
generation of the holographic optical element (HOE) in comparison with the focal distance of the 
last lens in the optical Equipment with which the holographic optical element (HOE) was used for 
generation of a transport xmit, a reflector, and its holographic optical element (HOE), and its 
holographic optical element (HOE). Once it is generated, since the holographic optical element 
(HOE) replaces the criteria arm optical equipment in a holographic storage system, it will become 
unnecessary [ the complicated criteria mask needed for generation of a criteria beam by many 
holographic storage systems, a lens, and filter equipment ], In order that such simplification may 
abolish the optical loss resulting from the filtering actuation at the time of reading from a 
holographic optical element (HOE), the throughput of a criteria arm is improved substantially. 
Consequently, need energy can operate the system according to the example of this invention at a 
quicker speed few. 
[0010] 

[Detailed description of invention] In the following explanation, in order to simplify the sequence of 
drawing and to promote an understanding of this invention through a description of drawing, a 
similar component part is referred by the same reference nimiber. 

[001 1] Although a concrete property, a configuration, and equipment are explained below, please 
understand that it is the object of explanation, then is only. Other steps, a configuration, and 
equipment can be used without deviating from the pneuma and the range of this invention so that he 
can understand, if it is the person who became skillful in the technique concerned. 
[0012] One of the techniques which multiplex two or more holograms to one place, and raise 
recording density has phase correlation multiplexing (PCM) as above-mentioned. In phase 
correlation multiplexing, in order to distinguish the hologram overlapped in a storage, correlation 
selectivity and the Bragg selectivity are used. In the argument of this paper, utilization of single 
direction, two directions, or the phase selectivity of the both is included in the vocabulary "phase 
correlation multiplexing." moreover — even when phase correlation multiplexing is independent — or 
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other Bragg — please understand an effective thing also in the combination of law, i.e., other 
technique of migration multiplexing in the direction of a right angle. 

[0013] The usual criteria beam path 100 of the conventional phase correlation multiplexing (PCM) 
holographic storage system (HMS) is shown in drawing 1 . For example, the coherent beam (it 
displays as 105) of the laser beam of a plane wave irradiates the criteria mask 110 (for example, a 
phase mask, an amplitude mask, or its both) structured by the altitude which encodes a beam of light 
1 05 by guiding a product with wide space bandwidth to up to a plane wave. 

[0014] As for the encoded beam, a focal distance progresses distance fl toward the lens 1 15 of the 
beginning of fl . Passage of the first lens 1 15 produces the Fourier transform of the criteria phase 
mask 1 10 in the point of distance fl further over the first lens 115. The penetrable high spatial filter 
120 is prepared for a Fourier transform flat surface. A filter 120 blocks what [ most ] has the usually 
low spatial frequency emitted from the criteria mask 110. 

[0015] After passing the penetrable high filter 120, the encoded beam progresses distance fZ toward 
the lens 125 whose focal distance is the 2nd of f2. The encoded beam passes the 2nd lens 125, and it 
progresses distance f2 further until it reaches the map flat surface (130 and display). The encoded 
beam (that to which it was displayed as 140 and the label of A was given) which passes through the 
map flat surface 130 is a criteria beam for a holographic storage system (HMS). 
[0016] The map flat surface 130 is usually one of the candidates of a location who install a 
holographic storage cell (HMC) or other suitable data storage for storage of a digital hologram for 
example, into a PCM holographic storage system. However, according to the example of this 
invention, even if it installs in which flat suiface of relevance, a holographic storage cell (HMC) or 
other suitable data storage need to have an anamnesis, and do not necessarily need to be the map flat 
siirfaces 130, as it becomes clear from the following explanation. 

[0017] Drawing 2 shows the generation or formation of the holographic optical element (HOE) 200 
by the example of this invention. Especially drawing 2 shows generation of the holographic optical 
element (HOE) of a transmitting mode. A mask 210, the 1st lens 215, a filter 220, the optical path 
equipment (it is displayed as 235 and shown by the dotted line) formed with the 2nd lens 225, and 
each mutual distance are shown in drawing 1 , and are the same as that of what was mentioned 
above. The 1st beam (that to which it was displayed as 240 and the label of A was given) has passed 
the 2nd lens 225. A beam 240 progresses distance D toward the holographic storage ingredient 250, 
or is tumed in the direction. In the argument of this paper, a beam 240 is an object beam used for 
generation or formation of a HOE object beam (beam A) (HOE), i.e., a holographic optical element, 
so that it may become clear fi-om the following further explanation. 

[001 8] The HOE object beam 240 passes the holographic storage ingredient 250, and intersects the 
2nd beam (that to which it was displayed as 260 and the label of B was given) which is a criteria 
beam of HOE there. It is discharged in the suitable direction for the coherent beam 260 to be 
generated by the HOE criteria beam 240 in a source of release 264, and irradiate the holographic 
storage ingredient 250, and intersect the HOE object beam 240 in the location of the hope in the 
holographic storage ingredient 250. The interference pattem between the beams 260 and the HOE 
object beams 240 which are produced as a result is caught as a hologram in the important 
holographic storage ingredient 250, and changes the holographic storage ingredient 250 into a 
holographic optical element (HOE) according to the example of this invention in this way. 
[0019] Therefore, a beam 260 turns into a "criteria" beam for generating the hologram of the HOE 
criteria beam 240, i.e., a HOE object beam, in the holographic storage ingredient 250 by such 
approach. Although what kind of beam is sufficient as long as the HOE criteria beam 260 is suitable, 
it is usually the beam of the easy plane wave or others of a rendering. If it is the person who became 
skillful in the field of holography, the HOE object beam 240 and the HOE criteria beam 260 are 
generated as everyone knows by usually the same or the interference light from a similar laser light 
source. 

[0020] The holographic storage ingredient 250 is the configuration or arrangement of the a certain 
suitable ingredient or ingredient which has a front face, one record capacity of the volume 
holograms, or the capacity to create the diffracted light. For example, the holographic storage 
ingredient 250 is a photopolymer, a photoresist, heat-resistant plastic material, a refractility 
ingredient, or a photochromic ingredient. The holographic storage ingredient 250 has the 1st page 
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(265 and display) and the 2nd page (270 and display) of an opposite hand, is folly even as a whole, 
or has the quality which can reproduce the wavelength of the light around [ about two ] 1 centimeter 
(cm). 

[0021] Drawing 3 shows the holographic optical element (HOE) 300 in the reflective mode by the 
example of this invention in which the holographic optical element (HOE) of the above-mentioned 
transmitting mode displayed on drawing 2 is a holographic optical element (HOE) which has 
different geometry. A mask 310, the 1st lens 315, a filter 320, the 2nd lens 325, and each mutual 
distance are shown in drawing 1 and drawing 2 R> 2, and are the same as that of what was 
mentioned above. As drawing, the HOE object beam 340 passes the 2nd lens 325, and progresses 
distance D toward the holographic storage ingredient 350, or is turned in the direction. 
[0022] However, according to this example of another, the criteria beam 360 (beam B) of HOE is 
generated in a source of release 364, and it is discharged in the direction of the holographic storage 
ingredient 350 which is 370 the 2nd page so that it may cross as the HOE object beam 340 in the 
location of the hope in the holographic storage ingredient 350. In the holographic storage ingredient 
350, the interference pattern produced as a result is caught as a hologram, and forms a holographic 
optical element (HOE) in this way. To especially the holographic optical element in reflective mode 
being generated using the beam with which the holographic optical element in reflective mode was 
turned to the field of the opposite hand of a holographic storage ingredient, the holographic optical 
element of a transmitting mode is the point generated using the beam turned to the same field of a 
holographic storage ingredient, and differs fi-om the holographic optical element of a transmitting 
mode. 

[0023] As generally shown by drawing 4 , to the approach 400 of generating or forming in a 
holographic storage system (HMS), a holographic optical element Drawin g 2 And the step 420 
which turns to the location of distance D the first step 410 which sets a holographic storage 
ingredient, and the 1st beam (HOE object beam) which passes the optical path fi-om optical path 
equipment as shown in drawing 3 to the direction of a holographic storage ingredient. And step 430 
discharged towards the direction of a holographic storage ingredient so that a HOE object beam may 
be intersected in the 2nd beam (HOE criteria beam) simultaneously with step 420 in the location of 
the hope in a holographic storage ingredient is included. As shown in drawing 2 and drawing 3 , a 
HOE criteria beam is oriented at a suitable include angle also fi-om which holographic storage 
ingredient side. An interference pattern is caught by the location of the hope in a holographic storage 
ingredient, and forms a holographic optical element (HOE) in this way. 

[0024] It has the capacity to remember two or more HOE object beams to be also the holographic 
optical elements (HOE) in both a transmitting mode and reflective mode to the interior by 
multiplexing. For example, a holographic optical element (HOE) is comparatively thick, for 
example, when it is 1 millimeter (mm), two or more HOE object beams are multiplexed'by the 
holographic optical element (HOE) by [ to which the character of for example, a HOE object beam is 
changed ] on the other hand changing the include angle of a HOE criteria beam, wavelength, or a 
location. Utilization of the combination of a different mask, a filter, or a lens is included in change of 
a HOE object beam, for example. 

[0025] Drawing 5 A and B shows the example of an activity of the holographic optical element 
(HOE) 550 of a transmitting mode. In order to reconstruct the HOE object beam (beam A) 
memorized by the holographic optical element (HOE) 550, the same as that of a HOE criteria beam 
(beam B) or the similar beam 560 is generated in a source of release 564, and the holographic optical 
element (HOE) 550 is irradiated towards the direction of the holographic optical element (HOE) 550. 
The beam emitted fi-om the holographic optical element (HOE) 550 when it irradiates is what 
reconstructed the HOE object beam 540 (beam A), and is the beam A caught by the above- 
mentioned holographic optical element (HOE) 550 also as the basis. It depends for the content and 
direction of the HOE criteria beam 560 about the holographic optical element (HOE) 550 on the 
distance D between the 2nd lens (also see a display and drawing 2 as 525 in optical path equipment 
535) and holographic storage ingredients in comparison with the focal distance f2 of the 2nd lens 
between generation of the holographic optical element 550 (for example, the above-mentioned 
example displayed on drawing 2 ). 

[0026] About the holography infomiation saved at the holographic optical element (HOE) 550 when 
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distance D is smaller than the focal distance f2 of the 2nd lens, the map flat surface (that to which it 
was displayed as 575 and the label of P was given) of above-mentioned) and the HOE object beam 
540 is formed in the place beyond the holographic optical element (HOE) 550 by ( drawing 2 as 
shown in drawing 5 A. In such a case, the holographic optical element (HOE) 550 is irradiated with 
the HOE criteria beam 560 from the field (field 565) of ttie same side used for generation of the 
holographic optical element (HOE) 550. Next, the HOE object beam 540 is reconstructed by the 
interaction of the HOE criteria beam 560 and the holographic optical element (HOE) 550, and forms 
in the place beyond the holographic optical element (HOE) 550 the map flat surface 575 (or flat 
surface where others correspond) of the HOE object beam 540. 

[0027] For suitable data retrieval, the suitable store 580 (HMC), for example, a holographic storage 
cell, makes it correlate with the flat surface (that to which it was displayed as 575 and the label of P 
was given) concerned, and it is installed. Please understand that it may become, although it is the flat 
surface where the flat surface concerned includes the map flat surface of a beam of light, or the focus 
of a HOE criteria beam in many applications. For example, when the optical system of drawing 1 is 
what creates the fourier flat surface as an output, a flat surface P can be made into the fourier flat 
surface. In this way, a flat sxirface P can turn into any flat surface concerned of a related holographic 
storage system (HMS). 

[0028] The map flat surface (that to which it was displayed as 575 and the label of P was given) of 
the HOE object beam 540 is formed in this side or front face of the holographic optical element 
(HOE) 550 for the holography information saved at the holographic optical element (HOE) 550 with 
a distance D longer than the focal distance f2 of the 2nd lens as shown in drawing 5 B. In such a 
case, with the field used for generation of 2nd field side 570 to the holographic optical element 
(HOE) 550, since the holographic optical element (HOE) 550 is irradiated from the field of an 
opposite hand, the complex conjugate (that to which it was displayed as 562 and the label of B* was 
given) of the HOE criteria beam 560 generated in the source of release 563 is used. The complex 
conjugate (that to which it was displayed as 542 and the label of A* was given) of the HOE object 
beam 540 is reconstructed by the interaction of a beam 562 (B*) and the holographic optical element 
(HOE) 550 next, and forms the flat surface (575 and display) concerned of beam A* in this side or 
front face of the holographic optical element (HOE) 550. For suitable data retrieval, suitable data 
storage is installed in the flat surface concerned. For example, in a PCM holographic storage system, 
HMC is installed in the flat surface concemed. - - . 1.5:: s *-^- - 

[0029] Similarly, drawing 6 A-B shows the holographic optical element (HOE) 650 in reflective 
mode. Usually, a HOE object beam (beam A) is reconstructed by discharging the HOE criteria beam 
660 (or beam similar to tWs), irradiating this in the direction of the holographic optical element 
(HOE) 650 from a source of release 664. It depends for the content and direction of the HOE criteria 
beam 660 (beam B) about the holographic optical element (HOE) 650 on the distance D between the 
2nd lens (also see a display and drawing 3 as 625 in the arrangement 635 of an optical path) and 
holographic storage ingredients in comparison with the focal distance f2 of the 2nd lens between 
generation of the holographic optical element 650 (for example, the above-mentioned example 
displayed on drawing 3 ). 

[0030] When the distance D between generation of the holographic optical element (HOE) 650 is 
smaller than the focal distance £2 of the 2nd lens, the map flat surface (that to which it was displayed 
as 675 and the label of P was given) of the HOE object beam 640 is formed in the place beyond the 
holographic optical element (HOE) 650 as shown in drawing 6 A. In such a case, the holographic 
optical element (HOE) 650 is irradiated with the HOE criteria beam 660 from 2nd field side 670. 
Next, like the above-mentioned explanation, the HOE object beam 640 is reconstructed by the 
interaction of the HOE criteria beam 660 and the holographic optical element (HOE) 650, and forms 
the map flat surface 675 (or the other flat surfaces concemed) of the HOE object beam 640 in the 
place beyond the holographic optical element (HOE) 650. For suitable data retrieval, suitable data 
storage like the holographic storage cell 680 (HMC) is installed in the flat surface concemed. As 
mentioned above about drawing 5 A-B, which flat surface concemed for a related holographic 
storage system (HMS) is able to turn into a flat surface P. 

[0031] When the distance D between generation of the holographic optical element (HOE) 650 is 
larger than the focal distance f2 of the 2nd lens, the map flat surface 675 (that to which the label of P 
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was given) of the complex conjugate of the HOE object beam 642 is fomied in this side or front face 
of the holographic optical element (HOE) 650 for the holographic optical element (HOE) 650 with a 
distance D longer than the focal distance fZ of the 2nd lens, as shown in drawing 6 B. In such a case, 
the holographic optical element (HOE) 650 is irradiated by the complex conjugate (that to which it 
was displayed as 662 and the label of B* was given) of the HOE criteria beam generated in the 
source of release 663. the field used while beam B* recorded data in the holographic optical element 
(HOE) 650 — objection — the 1st page irradiates the holographic optical element (HOE) 650 from 
665. The complex conjugate (that to which it was displayed as 642 and the label of A* was given) of 
a HOE object beam is reconstructed by the interaction of a beam 662 (B*) and the holographic 
optical element (HOE) 650, and forms the map flat surface 675 or the flat surface concerned of other 
beam A* in this side or front face of the holographic optical element (HOE) 650. Usually, data 
storage like a holographic storage cell (HMC) is installed in the flat surface concerned for suitable 
data retrieval. 

[0032] Therefore, the approach 700 of using the holographic optical element by the example of this 
invention as generally shown in drawing 7 The 1 st step 710 which supplies the holographic optical 
element which has the holography-expression gestalt of the encoded data beam (for example, HOE 
object beam). The 2nd step 720 which interacts with the holography information which turned the 
beam (for example, HOE object beam) to the direction of a holographic optical element, irradiated 
the holographic optical element, and was saved in it. The 3rd step 730 which saves the reconstructed 
beam (for example, HOE object beam) at the flat surface concemed of the reconstructed beam is 
included. The complex conjugate (for example, beam B*) of a HOE criteria beam (for example, the 
beam B) and a HOE criteria beam is discharged at a suitable include angle from a side with a 
suitable holographic optical element as illustrated and mentioned above to drawing 5 A-B and 
drawing 6 A-B. 

[0033] For example, above-mentioned explanation shows that a holographic optical element (HOE) 
can carry out self-renewal on a scale of mass production method. For example, if the holographic 
optical element (HOE) used as a master is generated once first, it is possible to create the duplicate 
using Prior arts, such as a ** mark and embossing. Moreover, it also tums out that the large quantity 
duplicate of a holographic optical element (HOE) is possible. That is, the holographic optical 
element (HOE) generated first is used for generation of the 2nd same holographic optical element 
(HOE). Reading appearance of the data of the holographic optical element (HOE) generated first is 
carried out, and, more specifically, they are used for generation of the 2nd holographic optical 
element (HOE). The continuation duplicate of the holographic optical element (HOE) which 
includes the same information by this approach is attained. 

[0034] According to the example of this invention, the storage of the beam to the center of the field 
or Fresnel region (Fresnel region) mentioned above of a holographic optical element is possible also 
for saving the HOE object beam in the field near it to objection. The flat surface (for example, map 
flat surface) concemed of a HOE object beam is formed just before a holographic storage ingredient 
or in inmiediately after during formation of a holographic optical element as shown in drawing 8 A- 
B (for example, the usual holographic storage system some pixels or the range of less than about 
2mm). If the reconstructed HOE object beam is installed near a store like HMC by this approach, the 
reconstructed HOE object beam will be projected into HMC or other data storage, 
[0035] If drawing 8 A is seen, a holographic optical element (HOE) will be formed by approach 
which the HOE object beam 840 (beam A) was saved in the holographic storage ingredient 850, for 
example, was mentioned above. More specifically, the HOE object beam 840 generated in the source 
of release 864 and the HOE criteria beam 860 (beam B) progress toward the holographic storage 
ingredient 850 by approach by which the interference pattem of these two beams is saved into the 
sensitization part of the holographic storage ingredient 850. It tums out that the flat surface (that to 
which it was displayed as 875 and the label of P was given) concemed of the HOE object beam 840 
is formed immediately after a holographic storage ingredient. 

[0036] In this way, when the holographic optical element (HOE) 850 is installed near [ less than ] 
HMC880 (i.e., about 2mm) as shown in drawing 8 B, in response to reconstruction of the HOE 
object beam 840 (beam A) fi-om the holographic optical element (HOE) 850, the flat surface 875 of 
relevance is projected into HMC880 (or other suitable data storage). When it is practical to 
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summarize the holographic optical element (HOE) 850 and HMC880 to 1 set as a pair of the portable 
mold for using it within one or more holographic storage systems, the one where spacing of the 
holographic optical element (HOE) 850 and HMC880 is comparatively narrower is advantageous. In 
this way, both the "read-out head" (HOE850) of a holographic storage system and a 
"storage" (HMC880) become a portable mold efficiently together. 

[0037] Moreover, since the holographic optical element (HOE) 850 is used for reconstruction of the 
HOE object beam 840 and a HMC object beam (that to which it was displayed as 885 and the label 
of C was given) can pass the holographic optical element (HOE) 850 convenient, the example shown 
in drawing 8 A-B is advantageous. Since the holographic optical element (HOE) 850 is dependent on 
the Bragg adjustment diffraction (reconstructed HOE object beam 840) and does not adjust the HMC 
object beam 885 in it, the HMC object beam 885 passes the holographic optical element (HOE) 850 
convenient. 

[0038] Please care about that the HMC object beam 885 (beam C) expresses with this argument the 
object beam used when saving holography information HMC880. The HOE object beam 840 acts as 
the object beam during generation of the holographic optical element (HOE) 850, or formation as 
mentioned above on the occasion of explanation of the HOE object beam 840 (beam A) of this 
paper. However, during preservation, the HOE object beam 840 of HMC880 of holography 
information acts as a criteria beam to HMC880, and, on the other hand, the HMC object beam 885 
acts as an object beam to HMC880. 

[0039] A holographic optical element (HOE) has the capacity to memorize two or more object 
beams (this case HMC criteria beam) in that interior by multiplexing as above-mentioned. That is, 
for example, two or more HMC criteria beams are multiplexed in a holographic optical element 
(HOE) by changing the include angle of a HOE criteria beam, wavelength, or a location, changing 
the property of a HMC criteria beam by one side. Utilization of the combination of a different mask, 
a filter, or a lens is included in change of a HMC criteria beam, for example. 
[0040] Another example of this invention which includes the accommodation information which 
assists accommodation of a holographic optical element in drawing 9 A-B as a part of information 
which is saved in a holographic storage ingredient and is behind reconstructed from a holographic 
optical element is shown. While saving information in the circumference field of the holographic 
storage ingredient 950 as shown in drawing 9 A (between generation of a holographic optical 
element), the HOE object beam 940 is saved by approach which was mentioned above, for example. 
That is, the HOE object beam 940 and the HOE criteria beam 960 (what was generated in the source 
of release 964) are transmitted to the holographic storage ingredient 950 by the approach that the 
interference pattem of these two beams is saved into the sensitization part of the holographic storage 
ingredient 950. It is shown that the fiat surface (that to which it was displayed as 975 and the label of 
P was given) concerned of the HOE object beam 940 is formed immediately after a holographic 
storage ingredient. 

[0041] However, in this example, an accommodation beam (that to which it was displayed as 990 
and the label of E was given) including accommodation information is also transmitted to the interior 
towards the holographic storage ingredient 950, and it is saved in that interior with the HOE object 
beam 940. In a final optical system, even if it sets up so that joint transfer may be carried out with 
the HMC object beam 985 (beam C), it is not necessary to carry out the accommodation beam 990. 
[0042] The accommodation beam 990 and the HMC criteria beam 940 are simultaneously 
reconstructed by the HOE criteria beam of drawing 9 a, resemblance, or the one same HOE criteria 
beam 960 during the activity of the holographic optical element (HOE) 950 as shown in drawing 9 
B. The HMC criteria beam 940 is used, and the HMC object . beam 985 and the reconstructed 
accommodation beam 990 are memorized by HMC980 or other suitable storage, and this is passed. 
After passing HMC980, the accommodation beam 990 hits an optical detector (not shown), and the 
reaction brings about the information about the accommodation condition of the holographic optical 
element (HOE) 950. Such information enables dynamic accommodation of the holographic optical 
element (HOE) 950. Moreover, the accommodation beam 990 is saved with the HMC object beam 
985 at HMC980, and if the HMC object beam 985 is reconstructed, the accommodation beam 990 
will also be reconstructed. 

[0043] The reconstructed accommodation beam offers information by the case of the holographic 
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optical element (HOE) 950, and the similar approach about accommodation of HMC980. Moreover, 
such an example makes possible coherent cross protection between the accommodation beam 990 
reconstructed from the holographic optical element (HOE) 950, and the accommodation beam 
reconstructed from HMC980, and it brings about the information about the relative acconmiodation 
between the holographic optical element (HOE) 950 and HMC980. 

[0044] In order to reconstruct many HOE object beams behind, two or more redxmdancy technics for 
saving in one holographic optical element (HOE) exist, as mentioned above, such a technique — for 
example, Bragg ~ there is multiplexing of the include angle by law (duplication hologram), 
wavelength, or a phase or spatial multiplexing by saving a hologram in the location where HOE(s) 
differ (it does not overlap). 

[0045] Drawing 10 A-B which shows two examples of general Bragg multiplexing of reconstruction 
of a HOE object beam as an example is considered. Generally drawing 10 A shows the 
reconstruction which used each HOE criteria beam (that to which it was displayed as 1 060 and the 
label of Bl and B-2 was given) of two HOE object beams (that to which it was displayed as 1040 
and the label of Al and A2 was given) to the discharge direction same from the same location of the 
holographic optical element (HOE) 1050. By this approach, the HOE object beams Al and A2 are 
dischgirged towards the same unspecified location of HMC (not shown). However, in order to enable 
mutual distinction, the HOE object beams Al and A2 have different wavelength, phase structure, or 
its both. 

[0046] The HOE object beams Al and A2 too - the same unspecified location (about mutual, come 
out and it is) of HOE 1050 not necessarily — beams Al or A2 or both of those — being related — 
coming out — by being oriented towards the same unspecified location of HOE 1050, interfering in 
the HOE criteria beam Bl and B-2 which tumed for there being nothing and were oriented at an 
angle of unspecified [ same ] It was saved in the same unspecified location. The criteria beam Bl 
and B-2 are discharged towards the location of HOE1050 to mutual at the same or a different include 
angle. 

[0047] Generally drawing 1 0 B shows reconstruction of each HOE criteria beam B 1 when the firing 
angle from the same location of the holographic optical element (HOE) 1050 differs from each other 
(it generally tumed to another location of HMC), and the HOE object beams Al and A2 using B-2. 
Therefore, from the same unspecified location in HOE 1050, the HOE object beams Al and A2 are 
-different firing angles, and are saved in HOE 1050 (and reconstructed in this way). Moreover^^beams 
Al -and A2 do not necessarily need to have the same wavelength, pheise structure, or its both. - - 
[0048] Drawing 1 1 A-B which shows two examples of general spatial multiplexing of reconstruction 
of a HOE object beam shows another possibility. Generally drawing 1 1 A shows reconstruction of 
two HOE object beams Al and A2 from the location where the same discharge direction differs from 
the holographic optical element (HOE) 1 150. In this example, generally it is discharged towards 
another location of HMC (not shown), and even if the reconstructed beams Al and A2 have the same 
wavelength, phase structure, or its both, it is not necessary to have them. As drawing, the HOE 
criteria beam Bl and B-2 are the same include angles, or are a different include angle in alternative, 
and are discharged towards the location where HOE(s)l 150 differ. 

[0049] Firing angles differ, however, generally drawing 1 1 B shows reconstruction of two HOE 
object beams (that to which it was displayed as 1 140 and the label of Al and A2 was given) from the 
same location of the holographic optical element (HOE) 1 150. Although generally discharged 
towards the same unspecified location of HMC (not shown), the incident angle of the beams Al and 
A2 reconstructed by this approach is not the same. Even if it has the same wavelength, phase 
structure, or its both, it is not necessary to have the reconstructed beams Al and A2. As drawing, a 
HOE criteria beam (that to which it was displayed as 1 160 and the label of Bl and B-2 was given) is 
the same include angle, or is a different include angle in altemative, and is discharged towards the 
location where HOE(s)l 150 differ. 

[0050] or, as for the point which should be taken into consideration one more about the activity of 
the HOE object beam (HMC criteria beam) discharged from a holographic optical element (HOE), a 
beam is reconstructed by time order — time amount juxtaposition — like and each various 
combination — ** — it is the point to say. The activity which was the sequence of HMC criteria 
beams, such as Al, A2, etc. which were reconstructed from one HOE, makes possible multiplex 
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reading of HMC in the inside of each HMC muhiplexing step. HMC is irradiated in order to 
reconstruct each data page (beam C), for example, a HMC object beam, from HMC according to this 
to the time amount one of the HMC criteria beams was decided to be. If one of the above-mentioned 
HMC criteria beam reconstruction techniques is used, it is possible for it to be such as an example 
(drawing 10 A-B and drawing 1 1 A-B). 

[005 1 ] The juxtaposition activity of HMC criteria beams, such as A 1 , A2, etc. which were 
reconstructed from one HOE, makes possible multiplex reading of HMC in the inside of each HMC 
multiplexing step. By this approach, in order to reconstruct from one data page (beam C) of HMC or 
HMC to the time amount two or more HMC criteria beams were decided to be, one of data multiplex 
pages (beam C), for example, a HMC object beam, HMC is irradiated. If one of the above-mentioned 
HMC criteria beam reconstmction techniques is used, it is possible for it to be such as an example 
(drawing 10 A-B and drawing 1 1 A-B). 

[0052] When reconstructing two or more data pages (HMC object beam) in given time amount, one 
data page is tumed to the detector array of itself, and raises the paralleHsm of a data throughput in 
this way. When reconstructing one data page (HMC object beam) in given time amoxmt, in order that 
two or more HOE object beams may reconstruct one data page, it acts in cooperation, and the 
multiplexing consistency of HMC is raised in this way. the HMC object beam (beam C) divided 
from the same space position of HMC - joining together (all being tumed to the same detector 
array) - or it is possible for it to be such as an example by that (for all to be tumed to the same 
detector array) either which combines the HMC object beam (beam C) divided from another space 
position of HMC. for example, at a Prior art, the HMC object beam from which eight pieces (23) 
differ is reconstructed by this approach the place where only three HMC object beams are 
reconstructed by using three HOE object beams (respectively - the condition of either "ON" or 
"OFF"). 

[0053] For example, drawing 12 A-C illustrates various examples of an activity of coUimated beam 
reconstruction. The exposure of the holographic optical element (HOE) 1250 according [ drawing 12 
A ] to the HOE criteria beam 1260 (Bl and B3), Generation of the HOE object / HMC criteria beam 
by it (Al and A3), Generally generation of the at least one ask and according to the inquiry HMC 
object beam 1285 (Beam Cj and display) by it to the suitable data storage of HMC 1280 or others in 
one space position of the interior is illustrated. The HOE criteria beam (B-2 and B3) which this 
showed to drawing 12 B irradiates the holographic optical element (HOE) 1250. Generation of the 
HOE object / HMC criteria beam by it (A2 and A3), It is compared with the example of generation 
of the inquiry to HMC 1280 in one space position of the interior by it, and at least one HMC object 
beam 1285 (Beam Ck and display) by the inquiry. In this way, generation of a data page beam which 
is different in the combination from which the same beam differs is attained. 

[0054] In another example of drawing 12 C, the HOE criteria beam 1260 (6-2 and B3) irradiates the 
holographic optical element (HOE) 1250, this generates a HOE object / HMC criteria beam (A2 and 
A3), an inquiry is performed by that cause HMC 1280 in another space position of the HMC 1280 
interior, they synthesize, and the HMC object beam 1285 (Beam Cm and display) is generated. 
[0055] Drawing 13 A-B illustrates the example of a comparison of the conventional holographic 
storage system and the holographic storage system which used the holographic optical element 
(HOE) by the example of this invention. Generally, for PCM holography, record of a hologram with 
a complicated criteria arm is important, and a usually very narrow selection frinction arises. For this 
reason, if phase correlation multiplexing (PCM) holography is used, a very high consistency (or 
more [ for example, ] an about 300-channel bit / mum2) will become possible. For example, when 
correlation between a criteria beam and a hologram is the one half of maximum, width of face is less 
than about 5 micrometers on the whole. This peak expresses the diffraction reinforcement of the 
hologram saved as a function of the location of HMC. 

[0056] Drawing 1 3 A is the plot of the comprehensive diffraction efficiency of a hologram recorded 
using complicated **** as a ftmction of mutual relative migration of a holographic storage cell 
(HMC) or a HMC criteria beam. With this equipment, the used criteria arm is the chirp phase mask 
from which a phase 0 or pi was chosen at random, and the train of the pixel of the rectangle (15-5 to 
15 micrometer) from which x dimensions change linearly so that about 15 micrometers of one sides 
may return to the reverse side of that pixel further from under about 1 5 micrometers to middle about 
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5 micrometers is included. It was projected on the holographic storage cell (HMC) using 4f optical 
system as the fourier filter (what the high transmittance filter set at the fourier flat surface) covered 
over this mask, for example, shown in drawing 1 . The hologram with a diameter (mm) of about 5 
millimeters was moved per micron, and total diffraction reinforcement was measured as a function 
of a relative position. The result is plotted to drawing 1 3 A. 

[0057] Drawing 1 3 B is the plot of the comprehensive diffiraction efficiency of a hologram recorded 
using the holographic optical element (HOE) by the example of this invention as a function of 
mutual relative migration of a holographic storage cell (HMC) or a HMC criteria beam. Full [ in the 
one half of the maximum plotted by drawing 1 3 B according to the example of this invention ] is 
similar with what [ what was recorded by the conventional optics (4f optical system) ], i.e., the 
comprehensive diffraction reinforcement plotted by drawing 1 3 A, as drawing shows. The same 
progress is repeated and the physical size of a hologram is the same (5mm). The HOE object beam in 
this case is the same as that of what was used for generation of the data plotted by drawing 1 3 A. 
[0058] Without deviating fi-om the nucleus and range of this invention defined by all attached claim 
and equivalent attached things, it changes variously or the holographic storage system explained 
here, equipment, and the example of an approach can be substituted as it understands, if it is the man 
well versed in this field. 
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* NOTICES * 

iTPO and NCIPZ are not responsible for any 
daxnages caused by the use of tbis translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the optical path and the related element of the conventional 
criteria beam in a holographic system like a phase correlation multiplexing (PCM) holographic 
storage system. 

[Drawing 2] It is drawing showing the generation or formation of a transmitting mode of a 
holographic optical element by the example of this invention. 

[Drawing 3] It is drawing showing the generation or formation of reflective mode of a holographic 
optical element by the example of this invention. 

[Drawing 4] It is the block diagram showing the formation approach of the holographic optical 
element by the example of this invention. 

[Drawing 5 A] It is drawing showing utilization of the holographic optical element of drawing 2 by 
the example of this invention. 

[Drawing 5 B] It is drawing showing utilization of the holographic optical element of drawing 2 by 
the example of this invention. 

[Drawing 6 A] It is drawing showing utilization of the holographic optical element of drawing 3 by 
the example of this invention. 

[Drawing 6 B] It is drawing showing utilization of the holographic optical element of drawing 3 by 
the example of this invention. 

[Drawing 7] It is the block diagram showing the usage of the holographic optical element by the 
example of this invention. 

[Drawing 8 A] It is drawing showing the generation or formation of a holographic optical element by 
another example of this invention. 

[Drawing 8 B] It is drawing showing utilization of the holographic optical element of drawing 8 a. 
[Drawing 9 A] It is drawing showing the generation or formation of a holographic optical element by 
another another example of this invention. 

[Drawing 9 B] It is drawing showing utilization of the holographic optical element of drawing 9 a. 
[Drawing 1 0 A] It is drawing showing utilization of the holographic optical element using various 
Bragg redundancy technics. 

[Drawing 1 0 B] It is drawing showing utilization of the holographic optical element using various 
Bragg redundancy technics, 

[Drawing 1 1 A] It is drawing showing utilization of the holographic optical element using various 
spatial redundancy technics. 

[Drawing 1 1 B] It is drawing showing utilization of the holographic optical element using various 
spatial redundancy technics. 

[Drawing 12 A] It is drawing showing utilization of the holographic optical element using the 
concurrency activity of the reconstructed beam. 

[Drawing 12 B] It is drawing showing utilization of the holographic optical element using the 
concvirrency activity of the reconstructed beam. 

[Drawing 12 C] It is drawing showing utilization of the holographic optical element using the 
concurrency activity of the reconstructed beam. 

[Drawing 13 A] It is drawing showing the plot of the comprehensive diffraction efficiency of the 
hologram recorded as a function of mutual relative migration of the holographic storage cell (HMC) 
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using conventional optical equipment, or a HMC criteria beam. 

[Drawing 13 B] It is drawing showing the plot of the comprehensive diffraction efficiency of the 
hologram recorded as a function of mutual relative migration of the holographic storage cell (HMC) 
using the holographic optical element (HOE) by the example of this invention, or a HMC criteria 
beam. 

[Description of Notations] 
100 Criteria Beam Path 
105 Coherent Beam 
110 Criteria Mask 
115 Lens 
120 Filter 
125 Lens 

130 Map Flat Surface 
140 Beam 

200 Holographic Optical Element (HOE) 
210 Mask 
215 Lens 
220 Filter 
225 Lens 

235 Optical Path Equipment 
240 Beam 

250 Holographic Storage Ingredient 
260 Beam 

264 Source of Release 

265 1st Page of Holographic Storage Ingredient 
270 This 2nd Field 

525 Lens 
535 Lens 

540 HOE Object Beam 540 

550 Holographic Optical Element (HOE) 

560 HOE Criteria Beam 



564 
575 
580 



Source of Release 
Map Flat Surface 
Holographic Storage Cell 
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